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Accepted 13 March 2012Several types of X;Y translocations have been observed in
humans. The first type is an Xp;Yq translocation that produces
a derivative X chromosome with a partial deletion of Xp and
a partial duplication of Yq such as 46,X,der(X)
t(X;Y)(p22.3;q11) [1,2]. The second type is a dicentric Xp;Yp
translocation or a dicentric Xq;Yp translocation that produces
a dicentric X;Y chromosome with a Y chromosome attaching
to the Xp or Xq breakpoint at a Yp distal breakpoint such as
46,X,dic(X;Y)(p22.3;p11.2) [3] with a partial deletion of Xp
and a partial deletion of Yp on the dicentric X;Y chromosome,
and 46,X,dic(X;Y)(q22;p11) [4] with a partial deletion of Xq
and a partial deletion of Yp on the dicentric X;Y chromosome.
The third type is an Xp;Yp translocation that produces
a derivative X chromosome with a partial deletion of Xp and
a partial duplication of Yp such as 45,X male or 46,XX male
[5]. The fourth type is an Xq;Yq translocation that produces
a derivative Y chromosome with a partial deletion of Yq and
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http://dx.doi.org/10.1016/j.tjog.2012.07.037disomy such as 46,X,der(Y)t(X;Y) (q27.3;q11.2) [6]. The fifth
type is an Xp;Yq translocation that produces a derivative Y
chromosome with a partial deletion of Yq and a partial
duplication of Xp resulting in functional distal Xp disomy
such as 46,X,der(Y)t(X;Y)(p22.13;q11.23) [7] and
46,X,der(Y)t(X;Y) (p22.3;q11.2) [8]. The sixth type is an
Xp;Yp translocation that produces a derivative Y chromosome
with a partial deletion of Yp and a partial duplication of Xp
resulting in functional distal Xp disomy and sex reversal such
as 46,X,der(Y)t(X;Y)(p21.2;p11.3) [9]. The seventh type is an
Xq;Yp translocation that produces a derivative X chromosome
with a partial deletion of Xq and a partial duplication of Yp
and hermaphrodite such as 46,X,der(X)t(X;Y)(q28;p11.31)
[10].
Here, we present our experience of prenatal diagnosis and
array comparative genomic hybridization (aCGH) character-
ization of a de novo X;Y translocation of 46,X,der(X)t(X;Y)
(p22.31;q11.221) in a fetus with a female phenotype and short
limbs on prenatal ultrasound.
A 37-year-old, gravida 3, para 1, woman underwent
amniocentesis at 17 weeks of gestation because of advanced
maternal age. Her husband was 47 years of age. Prenatal
ultrasound at 17 weeks of gestation revealed a female fetus
with a biparietal diameter (BPD) of 3.9 cm (17 weeks), ancs & Gynecology. Published by Elsevier Taiwan LLC. All rights reserved.
Fig. 1. A karyotype of 46,X,der(X)t(X;Y)(p22.31;q11.221).
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a femur length (FL) of 2.19 cm (16 weeks). Cytogenetic
analysis of cultured amniocytes revealed a derivative X chro-
mosome with an X;Y translocation involving the p arm of the
X chromosome and the q arm of the Y chromosome (Fig. 1).
The parental karyotypes were normal. Metaphase fluorescence
in situ hybridization (FISH) analysis using Xp11.1-p11.21
specific probe RP11-431N15 (56,571,162e56,751,665 bp) and
Y centromere specific probe DYZ3 (Vysis, Downers Grove,
IL, USA) showed absence of the Y centromere indicating that
the derivative chromosome was monocentric (Fig. 2). Molec-
ular analysis of SRY gene revealed a negative finding in theFig. 2. Metaphase fluorescence in situ hybridization analysis using Xp11.1-
p11.21 specific probe RP11-431N15 (56,571,162e56,751,665 bp; spectrum
green) and Y centromere specific probe DYZ3 (spectrum red) shows absence
of the red signal on the derivative chromosome X [der(X)].cultured amniocytes. The breakpoints on Xp and Yq were
precisely mapped by oligonucleotide-based aCGH CytoChip
Oligo array (BlueGnome, Cambridge, UK). The aCGH results
refined the breakpoint at 8,457,738 bp on Xp22.31 (UCSC
hg18, NCBI build 36. March 2008) with an about 5.7-Mb
deletion of Xp22.31/pter, and the breakpoint at
14,530,164 bp on Yq11.221 (UCSC hg18, NCBI build 36.
March 2008) with an about 12.6-Mb deletion of
Yq11.221/pter (Fig. 3). The fetal karyotype was 46,X,der(X)
t(X;Y)(Xqter/p22.31::Yq11.221/qter) or 46,X,der(X)
t(X;Y)(p22.31;q11.221) (Fig. 1). Prenatal ultrasound at 19
weeks of gestation revealed a BPD of 4.4 cm (19 weeks), an
AC of 12.7 cm (18 weeks) and an FL of 2.5 cm (17 weeks).
After genetic counseling, the parents elected to terminate the
pregnancy. A 358-g fetus was delivered at 21 weeks of
gestation with body length of 25 cm, a normal female external
genitalia and shortening of the humerus and femur.
The present case had a partial duplication of Yq
(Yq11.221/qter) and a partial deletion of Xp
(Xp22.31/pter) encompassing the genes of SHOX (OMIM
312865), ARSE (OMIM 300180), NLGN4X, VCX3A (OMIM
300533), STS (OMIM 300747) and KAL1 (OMIM 308700).
Since Yq11.2/qter does not contain the sex determining
gene, the phenotype of patients with t(X;Y)(p22;q11) depends
on the Xp deletion rather than Yq duplication.
The majority of female patients with 46,X,der(X)
t(X;Y)(p22;q11) are phenotypically normal except short
stature, whereas male patients with 46,Y,der(X)
t(X;Y)(p22;q11) always have phenotypic abnormalities
because of nullisomy of partial Xp and may manifest, due to
nullisomy of the Xp region, short stature and dyschon-
drosteosis (related to SHOX ), chondrodysplasia punctata
(related to ARSE ), hypogonadotropic hypogonadism with
anosmia (related to KAL1) and ocular albinism (related to
OA1) [2,11e17].
Women with a microscopic or submicroscopic deletion of
Xp encompassing the SHOX gene region have been known
to be associated with the Leri-Weill dyschondrosteosis
(LWD, OMIM 127300). LWD is characterized by dyschon-
drosteosis, short stature, mesomelic shortening of the long
bones and bilateral Madelung deformity of the wrists. LWD
can be caused by point mutations or haploinsufficiency of
the SHOX gene [18e21]. The SHOX gene is involved in
skeletal abnormalities and other stigmata in Turner syndrome
such as short stature, cubitus valgus, genu varum, high-
arched palate, micrognathia and sensorineural deafness
[22]. LWD has been observed in patients with an X;Y
translocation [14,17,23e27]. Joseph et al [28] reported
prenatal diagnosis of 46,X,der(X)t(X;Y)(p22;q11) at amnio-
centesis because of an elevated level of maternal serum a-
fetoprotein, advanced maternal age ad a previous child with
trisomy 21, respectively in three pregnancies. In one preg-
nancy, Joseph et al [28] found that the limbs were at the
short end of the normal range. The present case provides
evidence that short limbs can be a second-trimester ultra-
sound feature of female fetuses with 46,X,der(X)
t(X;Y)(p22;q11).
Fig. 3. (A) Oligonucleotide-based array comparative genomic hybridization showsXp and Yp deletions (arrows) on the whole genome view; and (B) a breakpoint at
Xp22.3 (arrow) on X chromosome and a breakpoint at Yq11.221 on Y chromosome.
487C.-P. Chen et al. / Taiwanese Journal of Obstetrics & Gynecology 51 (2012) 485e488Acknowledgments
This work was supported by research grants NSC-99-2628-
B-195-001-MY3 from the National Science Council and
MMH-E-100-04 from Mackay Memorial Hospital, Taipei,
Taiwan.
References
[1] Speevak M, Farrell SA, Chadwick D. Molecular and cytogenetic char-
acterization of a prenatally ascertained de novo (X;Y) translocation. Am
J Med Genet 2001;98:107e8.
[2] Seidel J, Schiller S, Kelbova C, Beensen V, Orth U, Vogt S, et al. Bra-
chytelephalangic dwarfism due to the loss of ARSE and SHOX genes
resulting from an X;Y translocation. Clin Genet 2001;59:115e21.[3] Burnside RD, Mikhail FM, Cosper PC. A prenatally ascertained X;Y
translocation characterized using conventional and molecular cytoge-
netics. Am J Med Genet 2008;146A:1221e4.
[4] Bernstein R, Rosendorff J, Ramsay M, Pinto MR, Page DC. A unique
dicentric X;Y translocation with Xq and Yp breakpoints: cytogenetic and
molecular studies. Am J Hum Genet 1987;41:145e56.
[5] Stuppia L, Calabrese G, Borrelli P, Gatta V, Morizio E, Mingarelli R,
et al. Loss of the SHOX gene associated with Leri-Weill dyschon-
drosteosis in a 45, X male. J Med Genet 1999;36:711e3.
[6] Novelli A, Bernardini L, Salpietro DC, Briuglia S, Merlino MV,
Mingarelli R, et al. Disomy of distal Xq in males: case report and
overview. Am J Med Genet 2004;128A:165e9.
[7] Ghosh A, Higgins L, Larkins SA, Miller C, Ostojic N, Martin WL, et al.
Prenatal diagnosis and prenatal imaging of a de novo 46, X, der(Y)
t(X;Y)(p22.13;q11.23) leading to functional disomy for the distal end of
the X chromosome short arm from Xp22.13 in a phenotypically male
fetus with posterior fossa abnormalities. Prenat Diagn 2008;28:1068e71.
488 C.-P. Chen et al. / Taiwanese Journal of Obstetrics & Gynecology 51 (2012) 485e488[8] PalkaC,AlfonsiM,MorizioE, SorannoA, LaRovereD,Matarrelli B, et al.
Array-CGH characterization of a prenatally detected de novo 46, X, der(Y)
t(X;Y)(p22.3;q11.2) in a male fetus. Eur J Med Genet 2011;54:333e6.
[9] Sanlaville D, Vialard F, The´pot F, Vue-Droy L, Ardalan A, Nizard P, et al.
Functional disomy of Xp including duplication of DAX1 gene with sex
reversal due to t(X;Y)(p21.2;p11.3).Am JMedGenet 2004;128A:325e30.
[10] Margarit E, Coll MD, Oliva R, Go´mez D, Soler A, Ballesta F. SRY gene
transferred to the long arm of the X chromosome in a Y-positive XX true
hermaphrodite. Am J Med Genet 2000;90:25e8.
[11] Metaxotou C, Ikkos D, Panagiotopoulou P, Alevizaki M, Mavrou A,
Tsenghi C, et al. A familial X/Y translocation in a boy with ichthyosis,
hypogonadism and mental retardation. Clin Genet 1983;24:380e3.
[12] Ballabio A, Parenti G, Carrozzo R, Coppa G, Felici L, Migliori V, et al.
X/Y translocation in a family with X-linked ichthyosis, chondrodysplasia
punctata, and mental retardation: DNA analysis reveals deletion of the
steroid sulphatase gene and translocation of its Y pseudogene. Clin Genet
1988;34:31e7.
[13] Wulfsberg EA, Curtis J, Jayne CH. Chondrodysplasia punctata: a boy
with X-linked recessive chondrodysplasia punctata due to an inherited X-
Y translocation with a current classification of these disorders. Am J Med
Genet 1992;43:823e8.
[14] Calabrese G, Fischetto R, Stuppia L, Capodiferro F, Mingarelli R,
Causio F, et al. X/Y translocation in a family with Leri-Weill dyschon-
drosteosis. Hum Genet 1999;105:367e8.
[15] Frints SGM, Fryns J-P, Lagae L, Syrrou M, Marynen P, Devriendt K.
Xp22.3;Yq11.2 chromosome translocation and its clinical manifesta-
tions. Ann Ge´ne´t 2001;44:71e6.
[16] Doherty MJ, Glass IA, Bennett CL, Cotter PD, Watson NF, Mitchell AL,
et al. An Xp;Yq translocation causing a novel contiguous gene syndrome
in brothers with generalized epilepsy, ichthyosis, and attention deficits.
Epilepsia 2003;44:1529e35.
[17] Bukvic N, Carri VD, Di Cosola ML, Pustorino G, Cesarano C, Chetta M,
et al. Familial X;Y translocation with distinct phenotypic consequences:
characterization using FISH and array CGH. Am J Med Genet 2010;
152A:1730e4.[18] Schiller S, Spranger S, Schechinger B, Fukami M, Merker S, Drop SL,
et al. Phenotypic variation and genetic heterogeneity in Leri-Weill
syndrome. Eur J Hum Genet 2000;8:54e62.
[19] Huber C, Cusin V, Le Merrer M, Mathieu M, Sulmont V, Dagoneau N,
et al. SHOX point mutations in dyschondrosteosis. J Med Genet 2001;38:
323.
[20] Ogata T, Matsuo N, Nishimura G. SHOX haploinsufficiency and over-
dosage: impact of gonadal function status. J Med Genet 2001;38:1e6.
[21] Ross JL, Scott Jr C, Marttila P, Kowal K, Nass A, Papenhausen P, et al.
Phenotypes associated with SHOX deficiency. J Clin Endocr Metab 2001;
86:5674e80.
[22] Clement-Jones M, Schiller S, Rao E, Blaschke RJ, Zuniga A,
Zeller R, et al. A. The short stature homeobox gene SHOX is involved
in skeletal abnormalities in Turner syndrome. Hum Mol Genet 2000;9:
695e702.
[23] Pfeiffer RA. Observations in a case of an X/Y translocation,
t(X;Y)(p22;q11), in a mother and son. Cytogenet Cell Genet 1980;26:
150e7.
[24] Castillo S, Youlton R, Be C. Dyschondrosteosis is controlled by X and Y
linked loci. Cytogenet Cell Genet 1985;40:601e2.
[25] Kuznetzova T, Baranov A, Ivaschenko T, Savitsky GA, Lanceva OE,
Wang MR, et al. X;Y translocation in a girl with short stature and some
features of Turner’s syndrome: cytogenetic and molecular studies. J Med
Genet 1994;31:649e51.
[26] Guichet A, Briault S, Le Merrer M, Moraine C. Are t(X;Y)(p22;q11)
translocations in females frequently associated with Madelung defor-
mity? Clin Dysmorphol 1997;6:341e5.
[27] Baralle D, Willatt LR, Shears DJ. Le´ri-Weill syndrome associated with
a pseudodicentric X;Y translocation chromosome and skewed X-inacti-
vation: implications for genetic counselling. Am J Med Genet 2000;95:
391e5.
[28] Joseph M, Cantu´ ES, Pai GS, Willi SM, Papenhausen PR, Weiss L. Xp
pseudoautosomal gene haploinsufficiency and linear growth deficiency in
three girls with chromosome Xp22;Yq11 translocation. J Med Genet
1996;33:906e11.
